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ABSTRACT
Islamic Finance receives more attention due to the growing need for financial services in countries with a
Muslim population. However, the rules of Islam and its applications in daily life cause conflicts in today’s
conventional financial system. Since interest gains are prohibited in Islam according to the Quran, Islamic
banks develop and use interest-free methods, unlike the conventional banking system. Islamic Finance
introduced profit-sharing ratios to replace interest rates and to increase the participation of religious in-
vestors in the financial system. In this research, we compare interest rates with profit-sharing ratios in the
Turkish banking market. We use wavelet and historical correlation analysis as a new methodology in
evaluating the association between these two factors. Although it is presumed that Islamic banks operate as
interest-free banks, our analysis confirms former studies and finds that profit-sharing ratios are highly
correlated and coherent with interest rates in Turkey. We also find small differences among Islamic banks
on how quickly profit-sharing ratios follow the market interest rate changes.
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According to Islamic law or Shariah, all activities in a Muslim’s life should align with the
teachings of the Quran. Transactions based on Riba (interest or usury), which is the
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predetermined return on the use of money, is forbidden in Shariah. Islamic finance has two
principles: interest-free banking and risk-sharing. Since Islamic law prohibits collecting interest,
which is used in conventional banking, Islamic Finance has created an ex-post rate on a “profit-
loss sharing” basis (PLS) in financial contracting. As offering a pre-determined ex-ante fixed rate
of return to the depositors is prohibited, unlike conventional banking, Islamic banking replaced
interest rates with an assumed uncertain rate of return of specific transactions.
The demand for Islamic banking in the Turkish Banking Sector is growing for various
reasons, and the share of Islamic banks, also called participation banks, has been increasing
rapidly. Islamic banking assets in Turkey have doubled in the last decade, while regulations and
government policy encourage the sector to expand further (Moody’s 2020). Due to the growing
demand and supply, the future of the finance sector can be impacted by changes in investor
decisions. As investors’ decisions are largely influenced by compliance with the Islamic law, the
potential correlation between profit-sharing ratios and interest rates may increase the doubts of
religious participators and harm trust in Islamic banking. These doubts can potentially cause a
decline in demand for the services of Islamic banks among religious investors and clients.
We focus our analysis on the relationship between profit shares and interest rates in the
Turkish financial market. Our study aims to identify the relationship between the profit-sharing
ratios of participation banks and the average interest rates applied to banks’ deposits in the
Central Bank of Turkey. To investigate the possible association, the data of five Turkish
participation banks and the Central Bank are analyzed. The research is based on a recent database
between 2016 and 2019 with a quantitative methodology that has not yet been used in this field.
Our study investigates the relationship using two different methodologies, comparing the results,
and providing an explanation. Conclusions can serve as a guideline for participation bank in-
vestors who want to avoid the accusation of using a ‘quasi interest rate’ which is prohibited in the
Quran. Our results could also be useful for investors searching for new opportunities in the
banking market, as well as for governments, which support capital inflow into the sector.
In the next sections, we first present the main characteristics of Islamic banking rules, and
relevant banking products. We provide a literature review of the studies made on the relation of
PLS and interest rates. We present a summary explaining the importance of Islamic banking in
Turkey, then we explain the data and methodologies used in the paper. Finally, we discuss our
findings.
2. LITERATURE REVIEW
In Islamic Banking profit-loss sharing typically appears in different modes of financing. Banks
could provide loans via purchasing a commodity or a service and resell them at a future date,
based on cost and markup (‘Murabaha method’). Banks can also offer profit-loss sharing in-
vestment contracts, similar to a joint venture (‘Musharakah method’), sharing the profit based
on the proportion of their participation that could change over time. There are other similar
types of transaction (like ljara, istisna, salam securities, bay‛ al-fuduli, ‛inah and tawarruq, bay’
al-‘uhdah) described in the literature of Islamic Finance (El Gamal 2006). These procedures are
regarded to be consistent with the guidelines of Islam (Khan 1986; Dar – Presley 2000).
Some papers concluded that, as Islamic banks had higher credit risks in their operations,
therefore they tended to charge a higher return on these products than conventional banks. This
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risk premium must compensate for the extra risk identified in the Islamic banking operation
(e.g. Ahmad – Ahmad 2004; Warninda et al., 2019). However, these studies did not present a
quantitative methodology to specify and calculate the assumed extra credit risk premium. Other
researchers focused more on the operational differences between Islamic banking and con-
ventional banks, as a cause of higher credit risk. They concluded that Islamic banks faced higher
risks than conventional banks due to conflicts between their applied methods of handling credit
risk and rules of Sharia (Elgari 2003; Ferhi 2018) There is a limited possibility for managing
credit risk in Islamic banks, due to how Islamic rules relate to financial transactions. For
instance, the use of haram goods, i.e. those forbidden by Islam, or interest-bearing securities as
collateral is not allowed (Khan – Ahmed 2001).
The papers which focused on interest rate differences of commercial banks and profit shares
of participation banks can be classified into two main groups with two different perspectives.
The first perspective concentrated on the direct relationship between interest rate and profit
shares. These papers examined the co-movement of the two rates and generally applied the
conventional correlation, conditional or dynamic correlations, and VAR methodology. Zineldin
(1990) claimed that Islamic banks focused on financing short-term projects with higher returns
and lower risks instead of high-risk high-return projects. Houssain (2002) focused on the profits
and analyzed the correlation between interest rate and profit share ratio. He showed that there
was a weak association between those rates. Other papers applied different methods to find out
the relationship between those two variables. Their results showed either very weak or no as-
sociations in their country-based analysis (Athanasoglou et al., 2006; Vong and Chan 2006;
Bashir 2001). Chong and Liu (2009) investigated the returns of Malaysian Banks and their
deposit accounts. Their findings showed that the returns on conventional banking deposits and
Islamic bank deposits resembled due to competitive reasons. In conclusion, the profit-sharing
ratios in Malaysia were not different from conventional banks’ interest rates.
The second group analyzed the relationship through different factors and for different pur-
poses. The main objective was not only to investigate the relationship but also to illustrate
possible contagion between interest rates and profit shares. Anuar et al. (2014) showed that Is-
lamic banks were the alternative investment instruments against commercial banks by comparing
their returns for a limited period through conditional correlations. Latifa et al. (2018) and Chen
and Masih (2017) used the same approach to show the variation spillover effect between those
rates. In their analysis, they showed a dynamic correlation between those markets. However,
these analyses were criticized due to the short period and a limited number of observations. Koufi
(2018) applied the same methodology but used a longer period with more observations. He also
concluded that the conditional correlation between the returns of conventional and Islamic banks
increased during the financial crisis in Malaysia. The findings implied that a financial contagion
effect between Islamic and conventional banks did exist. Other papers analyzed whether the
commercial banks’ interest rate could be replaced by the Islamic profit share rate as an alternative
investment. Azamat et al. (2015; 2020), Sorwar et al. (2016) and Azad (2018) proposed that
Islamic banking could be an alternative for commercial banks under certain circumstances. They
used either classical correlation or conditional correlation models.
We only found one paper following a wavelet analysis between commercial bank interest
rates and participation (Islamic) banks’ profit share ratio. In his research, Shaukrat (2014)
showed that profit shares were closely pegged to conventional deposit rates in Malaysia between
2005 and 2011.
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The literature about critiques of profit-sharing in Islamic Finance in Turkey, analyzing its
relation to an interest rate environment, is limited. These studies of the Turkish banking system
mainly supported the idea that profit-sharing ratios of participation banking were correlated
with interest rates of conventional banks, and participation banks showed high similarities to the
conventional banking sector. Ergec and Arslan (2011) employed the VAR method to observe the
impact of shocks on the participation and conventional banks in the Turkish banking system.
They found that an increase in the interest rate affected both conventional and participation
banks. Saraç and Zeren (2015) found evidence to support the view that profit share ratios of
participation banks were highly correlated with the interest rates of conventional banks in
Turkey. Yılmaz and Gunes (2015) compared the efficiency of the two banking sectors with the
data envelopment method, and they found a similarity.
Dinç (2016) researched the institutional difference between commercial and Islamic banks in
Turkey and found a close homogeneity. He concluded that the Islamic banks in Turkey had the
same management process and organizational structures with similar internal procedures, the
same risk appetite, and competitive actions as well when compared to commercial banks. Dinç
(2017) illustrated the impact of inflation on the net profit margin of participation banks and
found that the correlation was high between profit share, interest, and inflation rate. Yuksel et al.
(2017) also analyzed the Turkish banking system and found a high degree of causality between
interest rates and profit shares. Koc (2018) examined the relationship between the conventional
banks’ interest rates and profit shares of four Turkish participation banks. Based on a seemingly
unrelated regression analysis of the data of 2005–2016, he argued that the profit-sharing ratios of
the participation banks were associated with interest rate changes. On the other hand, the study
also concluded that the level of the relationship was not the same for all banks. Aysan and
Ozturk (2018) focused on the co-movement or tactical/strategic behavioral similarity between
conventional commercial banks and the Turkish Islamic banks. They found that they had a
similar risk and profit appetite and followed the same pattern as other banks concerning credit
expansion and recession politics.
The existing literature mostly supports the idea that profit-sharing ratios were correlated to
the interest rate in conventional banking. We contribute to the literature in two ways. First, we
take the data of the latest time period in which participation banks have gained a considerably
larger market share in Turkey. Second, we use a new methodology to analyze the association.
3. DATA AND METHODOLOGY
According to the Main Banking Sector Indicators Report of BRSA (Banking Regulatory and
Supervision Authority) in 2019 (BDDK 2019), the Turkish banking sector had 34 commercial
banks, 13 development and investment, and 6 participation banks. The asset size of the Turkish
banking sector was equal to the GDP of Turkey in 2018. Concerning the asset size, participation
banks constituted 6.4% of the assets of the total banking sector. Regarding the assets and liability
structure, about 59% of the assets were loans and 57% of the liabilities were deposits, dominantly
retail deposits (67% of total deposits).
According to the Turkish Banking Law, conventional banks and participation banks operate
under the same regulations in Turkey. Albaraka Turkish Private Finance Corporation was the
first Islamic bank in Turkey, founded in January 1985. The private financial institutions became
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participation banks and were subject to the Banking Law in 2005. The construction of such
banks was aimed at supporting the development of interest-free banking in the country. Islamic
Banking has gained more attention, mostly over the last decade, as new private and public
participation banks entered the market. The total asset size of operating participation banks was
43.3 billion TL in 2010, which increased to 284.4 billion TL by 2019, showing the growing
importance of this sector within the banking sector.
Table 1 illustrates the asset and credit shares of participation banks in the Turkish banking
sector that we include in our analysis. The aggregated volume of these five Islamic banks reached
more than 6% of the whole sector by the end of 2019. We exclude Emlak Katilim Bank from the
analysis due to the lack of data, which has recently entered into the sector.
The data is collected over a period of 46 months, from March 2016 to December 2019. The
time frame is determined by the last entrance of Vakif Katilim, which joined the system in 2016.
The monthly participation rates (profit shares) of the five banks are compared to official
monthly weighted average interest rates published by the Central Bank, and applied to com-
mercial banks’ deposits.
Figure 1 presents the data series of the average of participation banks’ profit-sharing ratios
and monthly weighted average interest rates applied to banks’ deposits by the Central Bank. It
shows that participation rates are lower than the interest rates applied to banks’ deposits
throughout the period until the end of 2019. The phenomenon that investors of the participation
banks accept lower rates for their deposits can be explained by their consumer behavior shaped
by religious rules (Okumus 2005). On the other hand, participation banks are expected to be
transparent in showing that participation rates are different, not equivalent to interest rates.
Our study employs two different methodologies to analyze the relationship between monthly
participation bank profit shares and monthly weighted average interest rates applied to banks’
deposits at the Central Bank of Turkey. After presenting the simple correlation among the rates,
we do a historical correlation analysis to observe the changes of correlations between the var-
iables during the period. Then, wavelet coherence analysis is applied to see the coherence be-
tween conventional banking interest rates and participation rates. The methods complete each
other and explain the relationship between the rates during the observed period from two as-
pects.
First, we employ a historical correlation analysis. As the number of observations is limited,
multivariate GARCH models could not be applied. The following steps are employed to observe
the correlations and illustrate the similarities among interest rates. The interest rate movement
of the variables (banks) which have 46 observations are uploaded to the R computer program.
We take the first 33 observations to calculate the first pair correlation for the two variables
(banks). Then, we calculate the second correlation between the two by taking the next 33 ob-
servations (between the 2nd and 34th observations). This procedure is repeated 14 times between
the observations. As there are 6 banks, there will be 15 pairs to produce correlations. There are
15 combinations as a result of paired observations from a set of 6 banks; therefore, the process
will be repeated 15 times. All these calculations are facilitated by the correlation function and
loops coded in R.
When the frequency contents change over time, time series become non-stationary. For these
time series, it is important to have a measure of correlation or consistency in the time-frequency
phase. We use wavelet coherence analysis to detect time-dependent general oscillations in non-
stationary signals between the central bank’s deposit rates and the profit-sharing ratios of the
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participation banks. Various types of wavelet techniques were used in different scientific areas
due to their applicability for nonstationary processes. For example, it was also used in financial
analyses when papers focused on the relation between interest rates and exchange rates
(Hamrita – Trifi 2011), the relation of interest rates and stock exchange returns (Moya-Martınez
et al., 2015), or the association between mortgage and GDP in Spain (Gonzalez et al. 2012). The
methodology was also applied for analyzing stock market returns, the relation of commodity
prices, or indexes (e.g. Reboredo et al. 2017; Pal – Mitra 2017; Jiang – Yoon Min 2020). Due to
possible problems of non-stationarity, the use of wavelets is beneficial in analyzing financial data
where frequency behavior changes within time. The wavelet coherence analysis is a robust
method for both stationary and non-stationary data when time series are influencing each other.
The phase of the wavelet cross-spectrum can be used to identify the relative lag between the two-
time series (Mathworks 2020), and we can uncover possible interactions without losing the time
information. However, as a limitation, it is usually mentioned that the result is difficult to
quantify due to the complexity of resulting patterns if the ground truth is unknown (Zhao et al.
2018). In our analysis, we calculate the squared wavelet coherence coefficient as a local linear
correlation measure between two-time series (profit sharing ratios and Central Bank deposit
rate) in the time-frequency space, and present the coherence magnitudes and relative phases at
the time scale in figures.
4. RESULTS AND DISCUSSION
In this part of the study, the association between conventional banks’ interest rates and
participation banks’ profit-sharing ratios is evaluated and results are discussed. Before applying
the historical correlation and wavelet techniques, first we calculate the correlations among the
participation banks’ profit rates, and the correlation between profit rates and the monthly
weighted average interest rates applied to banks’ deposits at the Central Bank. The correlation
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Fig. 1. Average deposit interest rates in the central bank (CB) and participation bank profit rates
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coefficients among profit share rates and the correlation coefficients between the central bank
interest rate and profit rates are very high, between 0.89–0.94 (see Table 2). Although the
correlations illustrate the nature of the association, they do not provide enough information
about the process and co-movements.
In the historical correlation analysis, the variables are the profit shares of Islamic banks and
monthly weighted average interest rates applied on banks’ deposits put into the Central Bank.
First, we take the first 33 observations (between the first observation and the 33rd one) to
construct the first frame (frame 1). The second frame is constructed by taking the observations
between the 2nd and 34th, once again 33 observations, but with a new group of data. Finishing
that procedure, 14 frames are constructed; the last frame is constructed by taking data between
14th and 46th observations. As there are 5þ1 number of banks, and the correlation is calculated
in pairs, C(6, 2) 5 15 correlations are calculated for the first frame. The 15 correlations are
calculated for every 14 frames resulting in 210 correlations altogether. Figures 2–6 show the time
effect on the correlation.
Table 2. Correlation Table
Albaraka Turk Kuveyt Turk Turkiye Finans Vakif Katilim Ziraat Katilim
Albaraka Turk 1
Kuveyt Turk 0.98 1
Turkiye Finans 0.99 0.97 1
Vakif Katilim 0.99 0.99 0.99 1
Ziraat Katilim 0.98 0.99 0.97 0.98 1
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Fig. 2. Albaraka Turk historical correlation analysis
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Fig. 5. Vakif katilim historical correlation analysis
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Figures show that all correlations are high, all around 0.90 or above. They also indicate that
the correlation between the monthly weighted average interest rates applied to banks’ deposits
by the Central Bank and other banks was above 0.95 before the 10th period. However, this
correlation starts to decrease below 0.9 after the 10th frame. Therefore, it can be concluded that
the association between the monthly weighted average interest rates applied to banks’ deposits
by the Central Bank is strong. Although, it does shows some volatility.
Besides correlation, wavelet coherence enables us to identify the lead-lag relations between
two time series. Figure 7 displays the results of wavelet coherence between the participation
bank’s profit-loss sharing ratios and the average conventional bank deposit rates.
The magnitude-squared wavelet coherence coefficient can be regarded as a local linear
correlation measure between two-time series in the time-frequency space. Wavelet coherence
with a phase difference (we call this “lag-period” hereinafter) is plotted for each participation
bank. Magnitude-squared coherence values close to one represent the high coherence level. As in
usual coherence displays, these high correlations are marked in a yellow-orange color (“warm
colors”). When there is a low or no correlation found, it is marked in blue (“cold colors”).
Where coherence exceeds 0.5, we also focus on the phase from the wavelet cross-spectrum to
detect the relative lag signed by arrows. For the monthly data, instead of frequencies, we took the
oscillations in terms of periods of years (the lag-periods) shown on the left axes in each of the
figures. When there is a zero phase-difference, it indicates that the time series move together.
The arrows pointing right imply that the movement of the series is the same, and the correlation
is positive. The arrows pointing left mean that the profit-sharing ratios and Central Bank in-
terest rate move in the opposite direction, showing a negative correlation. When the arrows
point up, it means that the first time series (in our analysis, the participation banks’ profit-
sharing ratios) leads the second one (the central bank deposit rate) with a time lag. On the other
hand, when the arrows are showing down, they indicate that the second series lead the first one.
The key area is within the dashed white contour where edge effects are regarded as significant.
Figure 7 illustrates time-localized areas of strong coherence occurring in the different lag-pe-
riods. It shows that generally there is coherence between participation banks’ profit ratios and
deposit rates displayed in the figures. The yellow area and the arrows especially in the region of 1.0–
2.0 lag-period (left axes) prove the existence of the high coherence and the impact of the time series.
At around 0.5-year lag-period (at around 0.5 on left axes), results are more diverse. Figure 7
shows that at the beginning of the 4-year-long period, there is a high coherence for all
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Fig. 6. Ziraat katilim historical correlation analysis
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generally positive. Some of the arrows point also slightly upwards, assuming a possible lead of
profit-sharing ratios on the deposit rate; however, the effect seems to be very low. After about 1.5
years the arrows clearly point downwards as a sign of lag between the time series, showing more
Fig. 7. Wavelet results
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convincingly that the movements of interest rates lead the changes in profit-loss ratios of
participation banks.
The results based on time (horizontal axis) generally confirm the main conclusions of the
historical correlation analysis. The correlation is highly positive until the end of the 12th–15th
month (until June 2017), and after that the correlations decrease. On the other hand, the wavelet
technique shows some differences among banks. Kuveyt Turk’s participation rates are the most
coherent with the interest rate. The profit-sharing ratios of Albaraka Turk and Vakif Katilim
shows the least coherence with conventional banking interest rates from around 1.5 years, when
the lag-period of the analysis is less than 1 year. In this region the direction of the association is
clearer; the interest rates lead the profit share ratios of all the five banks after about the 20th
month. There are small differences in the time lag of the two series among the banks. In the case
of Turkiye Finans and Kuveyt Turk, the time lag seems to be shorter, less than 6 months, as if
these banks reacted to the interest rate changes a few months quicker than the other banks,
where the time-lag effect could only be identified (high coherence with arrows pointing
downwards) typically at a lag-period of around 0.5 years.
Despite these differences, in general, all five banks show similarities in how coherence
changes at the 0.5-year lag-period level: profit rates show high coherence until the 15th month,
low coherence between the 15th and 20th month, visibly higher coherence between the 20th and
35th month, and lower coherence in the last few months again.
5. CONCLUSIONS
The success of Islamic finance depends on the justifiable differentiation of the profit-loss shares
from market interest rates. The high correlation and the co-movements between the two rates
may harm people’s trust in the Islamic finance sector. Most of the studies of the international
and the Turkish banking sector supported the idea that there was a strong dynamic and con-
ditional association between the interest rates and profit shares. We followed the focus of these
papers using the latest data, since participation banks have become more relevant. Furthermore,
we applied methodologies that have not been used to analyze the association in this market yet.
Historical correlation analysis of the five dominant participation banks’ profit ratios and the
deposit rate of the central bank supports the results in the literature of a strong correlation, but
also shows that there is a change, a decrease in the correlation after the 10th frame. The wavelet
analysis illustrates the coherence of the monthly rates. It shows that participation bank profit
ratios are generally positively correlated and highly coherent with the interest rates, especially in
the region of the 1.0–2.0 lag-periods. It also shows a high coherence with a lag-period less than
1.0 year until the 15th month. Focusing on the lag-period of about 0.5, calculations show not
only the positive correlation but also that the interest rate generally leads the profit-sharing
ratios. However, there are small differences among the banks concerning the level of coherence,
how long the lag-periods are, and how quickly the profit-sharing ratios follow the changes of the
central bank’s interest rates. It would be worth studying these differences more in detail by
extending the time horizon of the analysis in a later study.
Summing up, our research confirms the general findings of previous papers on the Turkish
and other Islamic banking markets. Although it is claimed that profit-sharing ratios are different
from interest rates paid on the deposits of conventional banking, they are generally highly
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correlated. However, we find small differences among participation banks in the level of
coherence and the time lags, and how quickly the changes in profit-sharing ratios follow the
market interest rate changes. Nevertheless, the clear existence of an association between interest
rates and profit-sharing ratios can result in investors questioning whether Islamic banks truly
follow the rules required by religion, and it can destruct investors’ trust in Islamic banking.
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